Regional trends in soil acidification and exchangeable metal concentrations in relation to acid deposition rates 
measured in the topsoil and 5 of 14 exchangeable metals in the subsoil. In particular, 23 exchangeable aluminium and lead both show increased levels above a soil pH threshold of 24 about 4.5, strongly related to the deposition flux of acid compounds.
Introduction
reductions in calcium, potassium and magnesium concentrations in southern Sweden between 23 1988 and 1999, which they related to acid deposition. 24 There is some evidence from regional surveys that these changes in soil pH and chemical 1 constituents are occurring at a large, perhaps continental, scale. In Värmland, Sweden, a 2 survey of forests found significantly lower soil pH (B horizon) in the south, where there are 3 relatively high levels of anthropogenic acid deposition, than in the north, which is far less 4 impacted by acid deposition (Lundström et al., 1998) . In Scotland, Skiba et al. (1989) found 5 a significant correlation between soil pH and total acid deposition on peat soils. Dise et al. 6 (2001) demonstrated that even on a European scale, despite wide differences in climate, commonly found at higher levels in higher pH soils and are the first to leach from the soil as 21 pH declines. A decline in base saturation is symptomatic of soil acidification. For pH, 10 g of air-dried soil was placed into a 50 ml beaker. 10 ml of distilled water was 20 added using a pipette and this was stirred for 30 minutes (Thomas, 1996) . pH was 21 determined using an Acumet AR20 pH meter calibrated with pH 4 and 7 buffers every 20 22 samples and with every tenth sample replicated. For metal analyses, bulked air-dried, ground 23 soil samples for each site were made up using 2 g of topsoil from each quadrat to give a total 24 of 10 g. The soil was placed in an acid-washed leaching tube and leached with 100 ml 1M such as soil pH, were used as both dependent and independent variables (although never in 17 the same regression). The level of significance was set at p<0.05 for all statistical analyses. 
Results

2
The mean and range of exchangeable metals for topsoil and subsoil samples are given in 3   Table 3 . The independent variables that explained the most amount of variation in each of value for each of these, are shown in Table 4 . If two or more independent variables gave the The deposition of either reduced N, total N, sulphate-S or acid deposition was the primary indicates that N deposition is at least as important as S deposition for soil acidification. 
